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In March and April of
2020, a SARS-CoV-2

variant with a single

spike mutation ...

... took over the world




Two fast-growing variants

Bette Korber, James Theiler, Werner Abfalterer



Two fast-growing variants
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Two fast-growing variants
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SPIKE: Australia

Weekly running counts
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Mutations accumulate randomly
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More "fit" viruses have more descendants (cases)
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The rise of the "UK" Variant




n = 122,073 segs.

The rise of the "UK" Variant

(ref: NC_045512 _common_boundaries)
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The rise of the "UK" Variant
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The rise of the "UK" Variant
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n = 122,073 segs.

The rise of the "UK" Variant
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The rise of the "UK" Variant
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The rise of the "UK" Variant
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Variant lineages of concern

"UK Variant": 201/501Y.V1, VOC 202012/01, or B.1.1.7

v

Little change in vaccine effectiveness

» More infectious

v

More lethal

> Present in USA

"South African": 20H/501Y.V2 or B.1.351

> Significant decrease in vaccine effectiveness
> No large effect on disease

> Present in USA

"Brazilian": P.1 or 20J/501Y.V3 or B.1.1.28

> May evade infection-induced immunity

> Possible increased disease severity



Variants and vaccine effectiveness

Several of the vaccines are less effective against some of the new
variants — but they still help!
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Masking and distancing are still critical
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What can we (LANL) and we (the public) do?

LANL — the scientists

» Tracking mutations for updated vaccines
> Advanced vaccine concepts

- conserved regions

- multiple variants

- different immune mechanisms

You — the citizens

» Keep the cases down -- reduce opportunities for mutation and recombination
(fewer new variants)

> the next few months will be a race between vaccination and mutation -- let's
make sure the good guys win.



LANL Experimental
I
Colleagues collaborators . The Global
> Bette Korber » David SARS-CoV-2
. Hveiin Vi Montefiori sequence
yejin Yoon (Duke) database
> Xvef”‘ler > Erica O. > The clinical
ofalterer Saphire teams
> Brian Foley (Scripps) collecting
" sequences
» Elena GIOI’QI » additional
vaccine makers
> Tanmoy
Bhattacharya You, for your

attention.
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